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(57) Abstract 

Five-membered ring compounds represented by general formula (1), useful as drugs such as growth hormone release accelerators, 
wherein A is an optionally substituted five-membered hydrocarbon ring or an optionally substituted five-membered heterocycle; the atoms 
marked by "*" are each independently an sp 2 carbon atom or a nitrogen atom; X is a single bond or a divalent chain group wherein the chain 
is constituted of 1 to 5 atoms; R l is hydrogen, optionally substituted aryl or an optionally substituted unsaturated heterocyclic group; R* is 
hydrogen, optionally substituted alkyl, optionally substituted alkenyl or optionally substituted alkynyl; R J is optionally substituted amino, 
optionally substituted aminoalkyl, an optionally substituted nitrogenous heterocyclic group or alkyl substituted with an optionally substituted 
nitrogenous heterocyclic group; R 4 is a group represented by the general formula: Ar-R 6 -, or the like; R 5 is hydrogen, lower alkyl or the like; 
Ar is optionally substituted phenyl or the like; and R 6 is optionally substituted Cj-C 4 alkylene or the like. 
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20 



3t5(D4k£m£.-fim&£ UTA^RJt&T**>5*\ *fcJi^*0O^(^J^(^ Hoffman 
R. V. b Tetrahedron Lett. , 31, 2953(1990)^) dftoTSBg-TS Z. ttfVgZ. 

( \m-miik¥mm \ 4 mmt^m^t^w %m (m 1978, \mm 
$mt¥mm2o #»£$n -7)vn-)v- r^y-i %m m) 199230 *m 



ft^fltJli 4 #HWfc£Bj©£/£fc£jE& 1 1 J Am OHO. 1978. 



10 1992 #) %ffiv^$H3i-*"S^aA 5 "Ct«. 



2 : 



_ + 



R 1 -X— CH 2 CN + N=N 



8 



CO z Et 




20 



C0 2 H 



5$1 0©t:°^y"-;l/^^W1"'57^ ^Kf£,0!l*.<£TarziaG. f> Farmaco. Ed. Sci. , 
39, 618(1984)IB«t^S^IU^t-bT. 5^8 (Dit^t WR&OxZ 9 Oit^t 

J£ I II J Of*) 1978 ; l"g4JR ^ifcfli^Sf 2 0 II -7)Vu-)V ■ 
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10 



75>-J ft*. OHO 1992) mv&Xtt&Zbii*X-i*&. 
^□^>-r>S§## : J. Org. Chera. , 43, 1460(1978) 



b l> 7 V-^^tt 



J. Heterocycl. Chem. , 19, 443(1982) 
J. Org. Chem., 46, 3853(1981) 
Synthesis, 272(1987) 

J. Chem. Soc, Perkin. Trans. I, 2310(1980) 

Z. Chem., 15, 18(1975) 

Synthesis, 664(1975) 

J. Chem. Res., Synop. , 308(1980) 

Synthesis, 546(1973) 



15 ?Z.ttfXg& (fflz.lt, Greene T. , Wuts P. G. M. "Protective Groups in Organic 
Synthesis" John Wiley & Sons Inc., 1991). 



20 litcfei^^^ vtscdio^ji/j*^^^ yx^m.(DmK(D^m/^)v 

^1-6M#fi©^/BG^&t>M^(;rML/i^S3iM©^/P rader- 

25 wilii jugj&atfT u r n e r ' smm^m^tzm&^Mo^m/ 'X{%M.mo 
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nans m$M. HER* ^ Alzheimer' s m&RVM&fcMmmmcDfem/ 



20 



i a n-B a r r e^^fff. 



Mij^^b^, &%>&mtix.. mtoMowm, 



15 */S*S£ n -5 1: y ->* *J 3 #^;«£>7ul 



$l~500mg£lBl [Hlt;L<(i j etlJ^±cD[E]^"C:K#$ti€> 0 

s#3u^fcUT{±. 0»j;u£ mmi mmi mi t>?^)Hi mi &$* 
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5 t©T*ti^v\ 

*BJ*BI**T'{i, 7^ it SttS. SgJK^Cowr, IUPAC-IUB 

ttT©»J (* V ^T^ffi U 7"c HPLC TIB© £ *J U T** 6 . 

10 # 7 A : YMC-ODS A-21 1 (*S|a££tt7 >T x A -i» ) 

: 7K / 0. 1% h U Ol^ll 
B$ : 7-fe h— b / 0. 1% b U 7;^PWiE 
B% : 10%->40min^90% 
: 220 nm 
15 tfftM : l.Oml/min 
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H HCI 




it^m (1-2) 

fc&ty (1-1 :J. Med. Chera. , 35, 2033(1992)) ]. 568g J -;H00ml iZ 

5 fcj»U 10%Pd-C 0.412g£iP;L-C 2K3g^ffl^T2B#Kfil^Lfe. j&SS £ illS'J L x £ 

ffHSft ( 1 - 2) 1.269g (femm fcfifc. 
10 1 H-NMR(DMS0-d 6 , 300MHz) 5 1.58(2H,d,J=13.5Hz), 2. 08-1. 97(4H,m), 2.86(2H,t, 
J=7.3Hz), 2.99(2H,td,J=13.0, 2.4Hz), 3.25(2H,m), 7. 23-7. 10(4H,m), 9.07 

(2H,brs) 

(1-4) 

-^mO-^n^ym ( 1 - 3 ) 9. 78g, mmyfrmi- b V ^A 16.54g £zf< lOOml Cj£ 
i^{b^>^';l/7|-^^^^-^ 7. 03ml, $8&K&-*- MJ £ A 8. 72g ^iPAT^jf^ 
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m&b-Ctpmfc (1-4) 19.19g (96%) fefcfc. 
5 'H-NMRCCDCla, 300MHz) 6 1.41-1. 78(3H, ra), 2.03-2. 16(lH,m), 2. 45-2. 57(lH,m), 
2.87-3.21(2H,m), 3. 92-4. 01 (lH.m), 4. 10-4. 34(lH,m), 5. ll(lH,d, J=12.6Hz), 
5. 16(1H, d, J=12. 6Hz), 7. 31-7. 37(5H, m) 
(1-6) 

ipftfa (1-4) 815. 8mg £i&fb^7}--;V2.0ml l-}£8?U ^^MVPAT^ K 1 
10 #5 fein zROT 1 . 5 St R9«M$ L/ /eft, EJ&ffi. £ WETffflfc L fc. 3. ftl3. TfJIR© 5 
_ 7 ;y_!_ 7 X — 4 - £7 >/-^*M>8xf ^ ( 1 - 5 ) 683. 3mg, 4 - 
V**)V7^J kT 361. 2ng, fcT'J 10ml 4iO^T 4.5 Bf^JnStiiaSEU/c. S 

15 Sfe^U^y^^AT'JSSl/T. *P£# ( 1 - 6) 793. 1 rag (56%) £t#/c 0 

'H-NMR (CDC1 3 , 300MHz) 8 1 . 36(3H, t, J=7. 2Hz) , 1 . 4 1 - 1 . 77 ( 3H, m) , 1 . 88-1 . 99 ( 1H, m) , 
2.38-2.52(lH,m), 2.84-3. 17(2H,m), 3. 78-3. 98(lH,m). 4. 04(1H, dd, J=13.8, 3.7Hz), 
4.31(2H,q,J=7.2Hz), 5.08(lH,d, J=12.3Hz), 5. 15(lH,d. J=12.3Hz), 7.30- 
7.43(10H,m), 7.99(lH,s), 8.58(lH,br) 

20 ( 1 - 7 ) 

tpfflfo ( 1 - 6) 793. lmgfe^^y —)V 10ml K&f»U 3*1(1. ^BMbU^A 
1 25. 2mg/7K 5m 1 « £ iD A T 2. 5 H# ffljja®mm U fc. SJ^SK £ ^JETilftl L /c & St 

25 ( 1 - 7) 135. 6mg (18%) 

J H-NMR ( CDC 1 3 , 300MHz) 5 1 . 38- 1 . 96 (4H, m) , 2. 48-3. 04 ( 3H, m) , 3. 80-3. 96 ( 1 H, m) , 
4.04-4.21(lH.m), 5. 13(2H,s), 7.28-7.55(10H f m), 8.06(lH,s), 8.91(lH,br) 
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tt&m d-8) 

TOft ( 1 - 7 ) 54. 5mg ^Wc^it =-)\/ 3. Oral (Ijgfi? U V* ^M^VJ^T ^ Y 1 
^%jjQ^T^?aT'1.5Bf^it^U^ Ei^0fi»U:„ CUh/fc, ( 1 

- 2 ) 40. 7mg, 4 - ^ Uf'J ^> 52. 6mg, £ 'J *>*> 5ml ^inAT 4 Bf P^jjH 

UTt#^tl^?i^->V^y^7AT'|»mLT, tfP^ (1-8) 63.6mg (85%) £ 

'H-NMRCCDClg, 300MHz) 51.41-1. 75(5H, m), 1. 80-2. 17(5H, in) , 2. 27-2. 45 ( 1H, m) , 
2.70-3.45(6H,m), 3. 95-4. 62(4H,m), 5.02-5. 20 (2H,m), 7. 15-7. 25(4H,m), 7.33- 
7.50(10H,m), 7.65(lH,s), 9.65(lH,br) 
Jtefo (1-9) 

tpfgtft ( 1 - 8 ) 63. 6mg $ J -)V 10ml C?8J»U 10%Pd-C 58. 3mg t 4 NJfl-fb 

^^y-;vx'^m. %§mzmj£Tmm. &®u-c, its® d-9) 49.7mg (93%) 

1 H-NMR(DMS0-d 6 , 300MHz) S 1. 32-1. 55 (3H, m) , 1 . 57-1 . 81 (4H, m) , 1 . 84-1 . 95 ( 1H, m) , 
1.97-2.09(2H,m), 2. 70-2. 94(7H,m), 3.04-3. 17 (2H,m), 3. 72-3. 96(1H, br), 4.24- 
4.42(lH,br), 7.06-7. 18(4H.m), 7. 34-7. 51 (5H, m) , 7.82(lH,d, J=1.7Hz), 8.60- 
9.18(lH,br), 10. 36-10. 46(lH,m) 

FAB-MS: 484 (M+H) 



mm 2 
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mmm 1 ^mmnfimtrnm^is-?:, ( 1 - 2 ) ©ftaou 1 -^7* 

W^^KT^ >£ffil< N "C£j£U HPLC (3cm0#7AftJ3, 7j<-CH 3 CN-TFA ^) IZ£<) 
IMSU ±§afls£«l 2. lmg 

'H-NMRCDMSO-dg, 300MHz) 5 1. 32-1. 68 (3H, m) , 1. 80-1 . 92 ( 1H, m) , 2. 64-2. 82 (3H, ra) , 
2.99-3.16(2H,m), 4. 83(2H, d, J=5. 7Hz), 7. 35-7. 54 (1 OH, m), 7. 77-7.83(lH,m), 
7.86-7.93(lH,m), 8.06-8. 13 (lH,m), 8.17(lH,s), 8. 60-8. 68(lH,m), 10.22(lH,br) 
HPLC GffiftUR : 2 5 . 5 1 ft 
FAB-MS: 454 (M+H) 
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S0 2 CH 3 



itsm (3-2) 

mttt-fr 3. og k 2 , 2 ' - * ?-)\"< ^ y ( 3 - 1 ) 1. 37 g timr 

mr&. ^DPMA 2ml $:in^ ^CT40^F H TOfL/c o 60°CC:MflL x#y 

5 -;i/^ipx^^>c i5^r^I^L/c 0 ^Mm. s/'x^wx— r^fcin*., flrihUfc 

&feifc»£»IftU x-T^T-ffiiSK $aSL-C4>K^ (3-2) 1.99g (90%) fc&fc. 
1 H-NMR(MS0-d 6 , 270MHz) 5 2. 83(3H, s), 3.6-3.4(4H,m), 4. 02(4H, t, J=6. 9Hz), 

1 

11.0(lH,brs) 

(3-4) 

10 >T'», iaS U fc*SHb-J- h U 1. 28g (I 2 — 7MP7x =;l/7 -fe h 

- h V )V ( 3 - 3 ) 1. 58g <»*J* ?JWVfr**/ K (20ml) 20 ^HT'JTf U 

40#fa8t#Ufc. -tUT. f^fr (3-2) 1.99g©^\*^7Jl/*^>K (20ral) 
^Sri/PA. 75*CT*3B#KJia^U^. *H£tfcfi&. 2K£in*.T^x^;l/X— f-JUV 5 0 
ftbftU x-^VJi % 2N (300ml) X"fr%lLtz. ffifflZjMgLftJj V ^AT'pHlO 

15 t Ltd®* Myx^-;l/X-x^*e?fittl l/^= f#<b*ifcx— MJ £ 
AUSSm &*EEg*l/-C*|W# (3-4) 2.02g (89%) 

, H-NMR(CDCl 3 ,270MHz) 5 2. 26-2.21(4H,m), 2.38(3H.s), 2. 57-2. 47(2H,m), 2.99- 
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2.94(2H,m), 7. 21-7. 08(2H,m) , 7. 39-7. 30(1H, m), 7. 45(1H, td, J=7. 6, 2.2Hz) 
tt&m (3-5) 

L i A 1 H 4 1.40g(I^7'f A43ml £in*, 7fc?£T3fcd<x£ J ~-)V 3. 5ml £MTL 
fc. 20 ft®tiamm& Wft (3-4) 2.01g©?'^A (23ml) ffiR*30ftfflX' 
5 MTU, $P>tr40^HiPSaS^«:SB^c. * 1.5ml, 15%7j<SHb^ h U ^A* 

^ 1 . 5m U 5m 1 Jff ft jjp T £fg £ #ihfe. #t£L T»J £ i« U . SJtftl * £ 

U «JET«I6LT4»KI# (3-5) 1.79g (96%) 
1 H-NMR(CDCl 3> 300MHz)51.77-L72(2H,m) ) 2. 12-1. 90(4H,m), 2.33(3H,s), 2.86- 
10 2.80(2H,m), 3.43(2H,s), 3.68(lH,brs), 6.64(lH.d, J=7.6Hz), 6.74(lH,td, J=7.3, 
1.0Hz), 7.09-7.00(2H,m) 
GC-MS: 202 (M + ), 203 (M+H) 
Jb#fe ( 3 - 6 ) 

*H3ft (3-5) 1.79gfe^Dn^;i/AHSF)S¥L. h U x^;l/T 5 > 1.07g fcifrfls* 
15 #>7,;l^-;l/1.22g feOIC-CJOA lBfK^Lfc. $f>i:, h »J 5 > 0. 45g 

fcjfrffc* £ 0. 5ig SriiiP U ^t* i mmLft-^ffitLXstz. ffl&*%& 

^JET^&UT4T H W (3-6) 1.38g (56%) 

1 H-NMR(CDCl 3 ,300MHz) 5 1.79-1. 68(2H,m), 2. 13-1. 96(4H,m), 2.34(3H,s), 2.90 
(3H,s), 2.90-2.86(2H,m), 3.80(2H,s) ? 7.06(1H, td. J=7. 3, 1.0Hz), 7.25-7.17 
(2H,m), 7.40-7.37(lH,m) 
25 ( 3 - 7 ) 

(3-6) 1.21g £ l,2-^nDX*>8Qml L. 7K<$T ? □ □ £B 1 

-^nnx^-;V0.56ml %?STU 4B#HiPfSiltSitL/i. WClv'ik, MJEET3SltU 
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&hfrtzJ&**)Vfc**J**-Vy-& (2:1) 30ml C$8? U IN MJ £ 

A#i§aS5.6ml t -yi-)WJtl)V^i—Y 1.036g £*#TiraATi&£JS#U/c:. 

i^iiT^^^tw, a*£ETaiiu ^bn^mmtt-yv xtfjux^A (25g. 

^■9->:KI|x^;W=2:l) T*IS»UT4»IS# (3-7) 0.79g (50%) 
, H-NMR(CXl 3 ,300MHz)51.49(9H,s) t 1.71-1. 61 (2H,m), 1.89-1. 81 (2H,m), 2.92 
(3H,s) f 2.96-2.83(2H,m), 3.85(2H f s), 4. 15-4. 09(2H,m) , 7. 07(lH,dt, J=7.4, 1.1Hz), 
10 7.16(lH,dd,J=7.5. 1.3Hz), 7.24(lH,dt, J=7.9, 1.5Hz), 7.40(lH,d, J=8.0Hz) 
Jtefo (3-8) 

^Ifflfl: (3- 7) 0. 692g (1 4 NttftaMS/y*^ > 30ml £2/0*.T, akifrT 1. 5 B# 

15 (3 - 8 ) 0.404g (71%) 

1 H-NMR(DMS0-d 6 , 300MHz) 5 1. 80(2H, dbr, J=13. 9Hz), 2. 11 (2H, dt, J=13. 7, 4. 0Hz), 
2.96-3.1 4 (2H,m), 3.05(3H,s), 3.28(2H,dbr, J=12.7Hz), 3.93(2H,s), 7.06- 
7.29(4H,m), 9.04(2H,br) 
Jb^fo (3-9) 

20 mmmi^tmcD^trnm^'c. (1-7) (1-2) © 

fi*>UCi*JH# (3-8) (3-9) 77.2mg^|#/c 0 

1 H-NMR(DMS0-d 6 .300MHz) 5 1.34-1. 92(8H,m), 2. 64-2. 88(4H,m), 2.99(3H,s), 3.01- 
3.40(3H,m), 3. 80-3. 94(3H, m), 4. 22-4. 48(lH,m), 6.98-7.07(lH,m), 7.15- 
7.30(3H,m), 7. 37-7. 52(5H, m), 7.83(lH,s), 8. 05-8. 40(1H, br), 10. 30-10. 43(lH,m) 
25 HPLC^Bt^ : 25.14^ 
FAB-MS: 563 (M+H) 
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mm 4 




mmm i imm<D^mtmm^ ut, c i - 3 ) ©fw; CTig©-r v 

-^n^>^ (4-1) *m^-Z. fc&fo (4-3) 15.0mg^t#^ o 
5 1 H-NMR(DMS0-d 6 ,3O0MHz) 5 1.38-1. 96(7H,m), 2.01-2. 16(2H,m), 2.60-2. 75(lH,m), 
2.82-2.98(5H,m), 3. 16-3. 40(4H,m) , 3. 78-4.02(lH,m), 4. 26-4. 42(lH,m), 7.08- 
7.24(4H,m), 7.38-7.57(5H,m), 7.86(lH,s), 8. 50-8. 76(1H, br), 8.90-9. 14(lH,br), 
10. 28(lH,s) 

HPLC^fNfH : 27.51^ 
10 FAB-MS: 484 (M+H) 



mm 5 




mm i iz&tfKD-fi&tmfflz u-c, ( 1 - 4 ) ©r^ 0 4 mats© 
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™& (4-2) fc|Bl\ tpfflfc (1-2) <DftfrVlzi-i-7 5iU>*?-JV7^y$: 
ffl^T, ±IBft£®ll2.Qmg£*§fc. 

J H-NMR(DMS0-d 6 ,300MHz) S 1.52-1. 70(2H,m), 1.76-1.88(2H,m), 2. 50-2.64(lH,ra), 
2.80-2.96(2H,m), 3. 14-3.27(2H f m), 4. 89(2H, d, J=5. 5Hz), 7. 38-7. 59(9H, ra), 
5 7.81-7.89C1H, m), 7.92-7.99(lH,m), 8. 12-8. 19(1H, m), 8.21(lH,s). 8.20- 
8.38(lH f m), 8.60-8.76(2H,m), 10.13(lH,s) 

mjcemmm 24.67^ 

FAB-MS: 454 (M+H) 

10 6 



mmm 1 ^mm^mtmrn^ ut, ( 1 - 4 ) ©ft*>y k^rsgh ^3b«o 
*im# (4 - 2 ) %^v\ tpmfe ( 1 - 2 ) or^u (^^»J3 neR©*^ ( 3 - 

8) £jgwt£j£U HPLC (3cm0;*7 7AftJB. zk-CH 3 CN-TFA H«fc »J$tJgUT\ ± 

15 gfl>fb£tJ 22. 3mg 

'H-NMR (DMS0-d 6 , 300MHz) 8 1 . 60-1 . 95 (8H, m) , 2. 56-2. 70 ( 1H, m) , 2. 84-3. 00 (2H. m) , 
3.05(3H,s), 3.20-3.45(,4H,m), 3. 84-4. 00(3H,m), 4.27-4.50(lH,m), 7.04- 
7. ll(lH,m), 7.21-7.33(3H,m), 7.40-7. 53(5H,m), 7.88(lH,s), 8. 18-8.36(lH,br), 
8.48-8.63(lH,br), 10.22(lH,s) 

20 HPLC^^H : 2 4. 8 4# 
FAB-MS: 563 (M+H) 




S0 2 CH 3 
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mm i 




<k£%B (7-3) 

»7i^>W b'7'>*> • fflSffi. (7 - 1 ) 5. 1593g £x#y-;l/35ml IZMM 
U hl)x^;VT5>6.3ml *5 J: tfi&IR© 2 - (xh^>jfl/y) -2-i/7SWf 
Wi^JV (7 - 2 ) 3.4096g %iQ*.T, 1.5BflS;&nJ»3KftOfc. SfSffi £ 8*JBET2ftil& t 

iv^S/^At'gjtli, MffiTrWU HWcSi«:'>^^7A (lOOg, 
^■9"> : »8lf;P=3:l) T'ffMUTcfr^ (7 - 3) 4.7605g (91%) 
] H-NMR(CDC1 3 , 300MHz) 51.32(3H, t,J=7.2Hz), 3.09(2H,t,J=6.7Hz), 
4.10(2H,t,J=6.7Hz), 4. 24(2H, q, J=7. 2Hz), 4. 35(2H,brs), 7.05-7. 12(2H,m), 
7.21-7. 32(3H,m), 7.66(lH,s) 
IkS®} (7-4) 

mmutmmcD^fc (4-2) 586. zag 2.5ml djgjsiu 
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ODjM/A 3ml CiiltMW^ n 

( 7 _ 3 ) 289.2rag ^x^?y-;V5m] jfcfflkj- \* V V A 

262.(tag/#5mlfc$fcJ[J;L. 2 Bt^iP^3i^U^ 0 Jfejfcfc. lN^^KT'^PL, £Jfc 

5 ;V/K>K©ffiJI8SSil65.6mg(64X)fef#fe. 

ffifi*^>Sfe I65.6mg, 4 -So* ^ kTU 145. 2mg £tft: >; 10ml 

10 ti"J*y;V*7A (70g, CHCl 3 :MeOH=250:l) T'lRtSSUT. (7 - 4 ) 304.8mg 

(55%) fcftfc. 

1 H-NMR(CDC1 3 , 300MHz) 8 1 . 60-1 . 78 (2H, m) , 1 . 82-2. 01 (2H, m) , 2. 68-2. 79 ( 1H, m) , 
2.82-3.00(2H,m), 3. 17(2H, t, J=7.0Hz), 4. 02-4. 28(2H,m), 4. 51 (2H, t, J=7. 0Hz), 
5.16(2H,s), 7.00-7.04(2H,m), 7. 12-7. 22(3H,m), 7. 28-7. 39(6H.m), 8.04(lH,s) 

15 i^ty (7-5) 

( 7 - 4 ) 98. 3mg, ^SfeM 1 (IIHf&O^ISIfr ( 1 - 2 ) 43. 4mg t/N 
^ ^;V7 ^ y t: V 41. 2mg * fcf 'J 3ml C*§g?UT, 1. 5 B# P^Mtiidg L//c. £ 

z- o ^«g%^2K?ft»v^'>^AT*$aiu. sffiraie urfl&^i no. 7mg 02%) 

20 fcfafc. 

±fElt^ 1 10. 7mg £ 25% HBr/gf i? 5ml KJgJB U tWTF 3. 6 Rf flit J$ £ 

lS^*«BET3fi*6L/c. ^S^T-th-h'J^/zK^fw^U HFLC C J: U fSS! L 

T (3cm0^7 7Am 7j<-CH 3 CN-TFA ^) (7-5) 78.2mg(67l 2M)^# 

25 1 H-NMR(DMS0-d 6 ,300MHz) 5 1.30-1.50(2H,m), 1.62-1.80(4H,m), 1. 82-2. 03(4H,m), 
2.63-2.71(lH,m), 2.75-3.00(6H,m), 3. 20-3. 50(4H,m), 3. 70-3. 95 (1H, m), 
4.06(2H,t,J=7.6Hz), 4. 20-4. 47 (1H, m), 7. 05-7. 23(9H,ra) , 7.53(lH,s), 8.20- 
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8.45(lH,br), & 48-8. 70( lH.br), 10.03(lH,s) 
HPLC immm : 2 6.64^ 
FAB-MS: 512(M+H) 



5 m&m 8 




mmm 7 \ztm.co^m t mm- l t\ ( i - 2 > <oftt> vizi-i-7#]s>x 

W^V^l^T, -hia^fb-a-^ 80 . 3mg £ f# /c e 

*H-NMR (DMS0-d 6 , 300MHz) 8 l . 60- 1 . 78 (2H, m) , l . 82- 1 . 99 ( 2H, m) , 2. 63-2. 7 1 ( lH, m) , 
10 2.80-2.92(2H,m), 2. 97(2H, t, J=7. 7Hz), 3.20-3.45(2H,m), 41 02(2H, t, J=7. 7Hz), 

4.79(2H,d,J=5.7Hz), 7.09-7. 25 (5H,m), 7. 38-7. 52(4H,m), 7.77-7.80(lH,m), 

7.87-7.91(lH,m), 7.92(lH,s), 8.04-8.08(lH,m), 8. 17-8. 35( lH.br), 

8.45(lH,t,J=5.5Hz), 8. 47-8. 69 ( lH.br), 9.95(lH.s) 

HPLC ffi$mf% : 24. 1 1^ 
15 FAB-MS: 482 (M+H) 



mm 9 
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I 

S0 2 CH 3 



*liS# (3-8) fcflfl^T, ±ffi*fr&& 62. 4ag 

'H-NMRtDMSO-dg, 300MHz) 5 1 . 62-2. 02 (8H, m) , 2.65-2.78(lH,m), 2.88-3. 15(7H,m), 
3.20-3.55(4H,m), 3. 80-4. 01 (3H,m), 4. 12-4.37(3H,m), 7. 02-7. 35(9H,m), 
7.61(lH,s), 8.18-8.44(lH,br). 8.47-8.60(lH,br), 10.16(lH,s) 

HPLCfii&BSM : 2 3. 6 6# 
FAB-MS: 591 (M+H) 




(1-4) fcffl^T, ±IElt£«9.4mg£t#*: c 
1 H-NMR(DMS0-d 6 , 300MHz) 5 1 . 30- 1 . 50 ( 2H. m) , 1.54-1. 95(6H f m), 1 . 98-2. 08 (3H, m) , 
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2. 70-3. 25 (1 OH, m), 3.45-3. 75(lH,m), 4. 20-4. 45(3H,m), 7. 10-7. 26(9H,m), 
7.69(lH,s), 8.15-8.25(2H,br), 10.26(lH.s) 
HPLC^M : 27.61^ 
FAB-MS: 512(M+H) 



mm 1 1 




NH TFA 



;wj7 izumo^mtmm^ u-c, ( 4 - 2 ) ©tw; \z%mm 1 1:11© 

(1-4) (1-2) ©ftfrUt; 1 - t7^1/>^^;V75>4 

10 fflV^T, ±ffift£t|26.3ingfc#fc. 

'H-NMRdJMSO-d^SOOMHz) § 1.50-1. 70(2H,m), 1. 75-1. 82(1H. m), 1.88-2.02(lH,m), 
2.70-3.22(5H,m), 3.25-3. 75(2H,m), 4. 26(2H, t, J=7. 2Hz). 4. 83(2H, d, J=5. 7Hz), 
7. 13-7.29(5H,m), 7.43-7. 56 (4H,m), 7. 85(1H, d, J=6. 8Hz), 7. 93-7. 96(lH,ra), 
8.05-8.08(2H,m), 8.35-8.55(3H,m), 10. 15(1H, brs) 

15 HPLC^B#KI :26.14^ 
FAB-MS: 482 (M+H) 



mm 1 2 
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I 

S0 2 CH 3 



tpHtt ( 1 - 4 ) tm\ ^ISft ( 1 - 2 ) ©ftfc> U 3 C|S«c©cf IB# ( 3 - 

8) fcJB^T, ±!Bft£$J33.1mg£f#/c. 

'H-NMRCDMSO-dg, 300MHz) 5 1. 50-2. 05(9H, m) , 2. 74-3. 09(9H, m) , 3. 18-3. 80(3H, m) , 
3.90(2H,brs), 4. 20-4. 45(3H, m), 7. 04-7. 32(9H, m), 7.68(lH,s), 8. 40-8. 58(2H, br), 
10.30(lH,s) 

vpicimmm : 24.82^ 

FAB-MS: 591 (M+H) 



mm 1 3 




t>*) Yyi/y ■ iUMik ( 1 3 - 1 ) £/S^T, it£%S ( 1 3 - 5) 82. lmg 



WO 99/67235 



35 



PCT/JP99/03288 



'H-NMRCDMSO-dg, 300MHz) 5 1. 30-1. 50 (2H, m) , 1. 55-1. 78 (4H, m) , 1. 80-1. 92 (2H, m), 
1.95-2.07(2H,m), 2. 60-2. 68(lH,m), 2. 75-2.95(5H,m), 3.20-3.35(3H,m), 3.70- 
3.95(lH,m), 4. 18-4.40(lH,ra), 5. 12(2H,s), 7.04-7. 16(6H,m), 7. 19-7. 30(3H,m), 
7.58(lH,s), 8. 18-8.38dH.br), 8. 48-8. 65 (lH.br), 10. 12(lH.s) 
HPLC &mmm : 2 5 . 7 5 # 
FAB-MS: 498 (M+H) 

mrnm i 4 




^mmoixmtmm-LT, 7i^f;m h*7^*> -m&fa (7- 1 ) <di\ 

fry ^yV)V\L Y^i/y ■ (13-1) ( 1 - 2 ) ©ffcbU iz 

'H-NMRtDMSO-dg, 300MHz) 5 1. 60-1. 75(2H,m), 1. 80-1. 95(2H,m), 2. 55-2. 68(lH,ra), 
2.75-2.95(2H,m), 3. 15-3. 30(2H, m), 4. 79(2H,d, J5. 7=Hz), 5.07(2H.s), 7.07- 
7.10(2H,m), 7.20-7. 28(3H f m), 7. 39-7. 43(2H,m), 7. 47-7. 50(2H,m), 7.77- 
7.81(lH,m), 7.87-7. 90(lH,m), 7.94(lH,s), 8. 04-8. 07(lH,m), 8. 15-8. 35 (1H. br), 
8.45(lH,t,J=5.7Hz), 8.48-8.65(lH,br), 9.98(lH,s) 
HPLC^HfP^ : 2 3. 1 1 # 
FAB-MS: 468 (M+H) 



11^ 1 5 
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NHTFA 



I 

S0 2 CH 3 



t>v d'o^VHi K7->*> • (13-1) ( 1 - 2 ) ©ftbu (; 

mrnm 3 cia«©it>F^# ( 3 - 8 ) ^ffi^x, ±.mit&% 73. om g 

1 H-NMR(DMS0-d 6 .30OMHz) 5 1.50-1.94(8H,m), 2. 55-2. 70(lH,m), 2. 78-2. 96(2H,m), 
2.98(3H,s), 3.20-3.48(4H,m), 3.75-3.97(3H,m), 4. 05-4. 30(lH,m) , 5. 13(2H,s), 
6.98-7.32(9H,m), 7.59(lH,s), 8. 10-8. 30(1H, br), 8. 35-8. 52(1H, br), 10. 18(lH,s) 

hplc mmm 23.07^ 

FAB-MS: 577 (M+H) 



$mmi KftMofimtmrnzLx, 7x^^F7^y«i^ (7 - n ©ft 
jou c^>^>t k? % >*> • (13-1) zm\ Qfflfc (4 - 2 ) (Dttfr> 0 ji 



%0J 1 6 
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mmm 1 ciehc©*^ ( i - 4 ) &jb^t, ±mv&\% 76. 7m g 

'H-NMR(DMS0-d 6 , 300MHz) 5 1. 35-1. 87 (6H, m), 1. 90-2. 05 (3H, m), 2. 75-3. 55 ( 10H, m) , 
3.70-3.95(lH,br), 4. 20-4. 45( lH.br), 5. 09(1H, d, J=15. 7Hz), 5. 15(1H, d, J=15. 7Hz), 
7.04-7.30(9H,m), 7.60(lH,s), 8. 56(2H, brs), 10.28(lH,s) 
5 HPLC{£f#« : 2 6. 4 4# 
FAB-MS: 498 (M+H) 

mm 1 7 




I 

so 2 CH 3 



10 mmm i x^wism t mmi~ lt. 71* k =? t/> ■ ( 7 - 1 ) <dr 

K^>*> • mm. (13-D ^mw (4-2) oftib'j k 

1 CIEUM^Hft (1-4) £JBv\ ( 1 - 2 ) ©f&bU K^IJSM 3 K£ 

tfeO^Htt (3-8) £JS^T> ilEfl^tl 74. 5mg 

l H-NMR(DMS0-d 6 ,300MHz) 5 1.48-2.00(8H,m), 2. 75-3.00(3H,m), 2.99(3H,s), 3.15- 
15 3.50(5H,ra), 3.75-4.00(3H,m), 5.05-5.20(2H,m), 6.97-7.30(9H,m), 7.61(lH,s), 
8.30-8.55(2H,br), 10.26(lH,s) 
HPLC^pBtK : 2 3. 6 5# 
FAB-MS: 577 (M+H) 

20 mm 1 8 



* 
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<k£Va (18-1) 

mM\n 1 CiEtt©«*iW#: ( 1 -4 ) 664. 9mg ^ikik^rt—Jl 3.0ml HJgjBU, '>Vf 
^iSflJ 1 3 (Cia®£7)^^#: (1 3 - 3 ) 491. 8mg. 4 - ^JVT ^ J M V '>*> 316. 3mg. 

If D 10ml fein*. 10. 5 ftffltmmfttvtz. 

■MC <ffl# ( 1 -4) 663.7mg £i&ft^;t-;l/3.0ml HJgJSIU $^^fMM7 

^ k i yi^ip^x, g&KT 2 b# mmn ufctt. me 3g$g u * t° y ^> 5. omi 
mm-? v ? A-csag u msrfmmLxmhntznm. 7 a (60g, 

^=Hf> : %m^)V=3:l) xmMLX. tpmfo dS-U 848. 3g (86%) 
] H-NMR (CDC 1 3 , 300MHz) 5 1. 33(3H, t, J=7. 2Hz), 1.40-1. 58(lH,m), 1. 60-1. 78(2H, m), 
15 1.95-2.04(lH,m), 2. 35-2. 52(lH,m) , 2.80-3. 16 (2H,m), 3. 90-4. 20(2H,m), 

4.26(2H,q,J=7.2Hz), 5.09(lH.d, J=12.2Hz), 5. 16(1H, d, J=12. 2Hz), 5.40(2H,s), 
7.05-7. 14 (2H,m), 7.50-7.95(8H,m), 7.84(lH,s), 6. 30-8. 55 (1H, br) 
it&m (18-2) 

1 —f7$ )yy^9)W 5 > 0.160ml ?:fh7k h'U 77 > 1.0ml £?gfl¥U 7j<^ 
20 T 1.55M n-7->;V'J^^A/^^>^ 1.0ml £#0* 15#8M¥Ofc&, *^( 1 
8-1) 117.6mg©-rh7tlh*D77V2ml?§jR i S:iJPA, tJcJ^T 1 BfKSt^U/c. Mj£ 
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X-mUbX. tpffifa (18-2) 59.1mg (47%) fefffc. 

^-NMRCCDClg, 300MHz) § 1. 25-2. 00 (4H, m) , 2. 30-2. 45 ( 1H, m) , 2. 70-3. 01 (2H, m) , 
3.88-4.23(2H,m), 4. 95(2H, d, J=5. 3Hz), 5. 10-5. 20(2H,m), 5.34(2H,s), 
6.28(lH,brs), 7.00-7. 12(2H,m), 7.20-7. 66(12H,m), 7. 79-7. 88(3H, m).' 7.98- 
5 8.01(lH,m), 9.19(lH,s) 
4t&® (18-3) 

tpmfa (18-2) 59. lmg * 25% HBr/gffil 5ml H?§»U ftifcT 1 Bf mmWLfz 
& Rfitffi. & t^ETifillS L tz. ffltitk.l'*. h-hVJV/frmmzmML. HPLC (3cra0 
*7Atffi, 7j<-CH 3 CN-TFA m Id J: U ft» LT , (18-3) 33.5mg(59S0 

10 tz 0 

, H-NMR(DMS0-d 6 , 300MHz) 8 1. 45-1. 60(2H. m) , 1. 66-1. 78 (1H, m) , 1. 90-2. 02 (1H, m), 
2.75-3.00(3H,m), 3. 05-3. 15(lH,m), 3. 35-3. 55(lH,m), 4. 79(2H, d, J=5. 7Hz), 
5.01-5. 18(2H,m), 7.08-7. 12(2H,m), 7.20-7.29(3H,m), 7. 39-7. 44(2H,m) , 7.46- 
7.50(2H,m), 7. 77-7. 80(lH,m), 7.87-7.91(lH,m), 7.95(lH.s), 8.04-8.08(lH,m), 
15 8.40-8.55(3H,m), 10. 14(lH,s) 
HPLC ft&ftlHI : 2 3 . 8 0 # 
FAB-MS: 468 (M+H) 

■ 

mmm 1 9 



20 




HJSfll 7 \zuw>(V-ft : & £ fflffl- UT, 7z^fRh'7 ->*> • fifties ( 7 - 1 ) of ^ 

fry i:^Vv ; ;l/t: K7->*> • ( 1 3 - 1 ) &fl3<<\ *US!fl£ (4-2) ©fWjii 
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m&m i ^tmo^mw ( i - 4) *js^-c, ( 1 9 - 1 ) *mtz 0 

tpfflft (1 9 - 1 ) 47. 7mg £ p< # J -Jl 10ml U MPd-C 62. 9mg ii 4 NJs. 

fbK*/^^"9->^ 1.5ml SrinAT, 7j<^#BimT, ^iST*2B#|g£#U*:. M 

mmi o * 2 j «^mjetm, ux^b^c 1 9-2)32. 2 mg 

5 (96%) 

'H-NMRCDMSO-de, 300MHz) 8 1.30-2. 15(9H,m), 2.71-3.50(llH,m), 4. 20-4. 50(lH,m), 
7. 05-7. 28(4H,m) , 7. 80-7. 95(1H, br), 8. 70-9. 15 (2H, br), 10. 20-10. 40 (1H, br), 
12. 75-12. 98(lH,br) 
HPLC^fB#^ : 2 1 . 5 6# 
10 FAB-MS: 408 (M+H) 



mm 2 o 




mum i cgit©^ ^ natHK l-c 7 x^> ^;i/t: k 7 vy ■ mwn& ( 7 - 1 ) ©re 

15 *>U (l^>-»t K^>*> • (13-1) *m^~C. (20-1) £f#/- 0 

^Jfe0»J 1 9 HIEtfc^&t IWISKw L/T, tfj^flc (19-1) ©^*3 U CTOte ( 2 0 
-1) fefl^T. ft£$J (2 0- 2) 39. 3mg 

^-NMRCDMSO-de, 300MHz) 5 1 . 35-1 . 55 (2H, m) , 1 . 75-2. 10 (8H, m) , 2. 62-2. 76 ( 1H, m) , 
2.80-3.00(5H,m), 3. 20-3.60(5H,m), 7.05-7. 30 (4H,m), 7. 75-7. 92(2H,m), 8.52- 
20 8.60(lH.m), 10. 02-10. 35(lH,br) 
UPLCUftmm : 2 1 . 0 9# 
FAB-MS: 408 (M+H) 
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MJ2 1 




\-y\ 

21-1 21 ' 2 

5 fc>U K v • Wm. (13-1) & fflt \ ( 4 - 2 ) CDft;bU (I 

gffSM 1 tfBtt(D4 , Kfr (1-4) fe/8v\ *?m& ( 1 - 2 ) <Dft*>«J C 1 —j-7* U 

>p<^;i/7^ vfcJBwr, (2 i - i ) tmtz. 

4>M# (2 1 - 1 ) 42.9mg 7-JllOml ClfcflSL. 10%Pd-C 59.0mg £ 4 

jRf^lWL. HPLC (3cm0#7Ateffi. #-CH 3 CN-TFA (Ij: UMMLT. fb£&l (2 
1-2) 8. 0mg(23X) 

1 H-NMR(DMSO-d 6 , 300MHz) 5 1.50-1. 90(3H,m) f 1. 95-2. 05(lH.m), 2. 70-3. 25(5H, m), 
4.80-4.94(2H,m), 7. 02-7. 20(2H,m), 7.45-7.60(4H,m), 7. 83-7.87(lH,m), 7.93- 
15 7.97(lH,m), 8. 11-8. 14(lH,m), 8.60-8.75(lH,br) 
HPLC^Bt^ : 2 0. 6 6# 
FAB-MS: 378 (M+H) 




mm 2 2 
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it^S (2 2-2) 

TtJlgCO 3 -7i-^~ 1 -yn/V— )V {2 2-\) 13.632g, 2,6-;l/^> 
11. 900g £ J&fb * ^ V > 200ml Cl}£8? U *?frT, h D 7 □ ^ £ >7Jl/* 
5 tl 31. 0372g £ 20 ^PajT-filTU 10 L/c?^ Boc-tFr>'> 28. 0136g £ 

tlfz%m*->Vt>'r)l'fi7& (600g, ^^rit> : S^X^;l/=3:l) T*HS^L/T, *fffl 
W (2 2 - 2) 14.932g (60%) 
10 'H-NHR (CDC 1 3 , 300MHz) 5 1.48(9H,s), 1.72-1.85(2H,m), 2. 66(2H, t, J=7. 7Hz), 
2.86(2H,t,J=7.2Hz), 3. 75(lH,brs), 6. 33(1H, brs), 7. 14-7. 20(3H,m), 7.24- 
7.30(2H,m) 
4t%m (2 2-3) 

(22-2) 14. 91 7g £ 4 N£fb#i&/^;* 150ml zfafc 

15 T 2 R^jf # U fd£, ->*x^;i/X— r;V300ml #rifcL/c@#£ag&U ->*x 

^;l/X-^;KiT^m $JET£&-* £ - (I i U , 4>Hg# (2 2 - 3) 8.3404g 
(63%) *&tz. 

'H-NMRCDMSO-de, 300MHz) 5 1 . 85(2H, qu intet, J=7. 6Hz) , 2. 62(2H, t, J=7. 6Hz) , 
2,87(2H,t, J=7.6Hz), 6.93(5H,br), 7. 15-7. 31(5H,m) 
20 ft£%> (22-4) 
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m$m 7 izBmcDnmt mm^ ut. 7x^w k ? y > • ( i - i ) m\ 
t>o (22-3) $mfa (4 - 2 ) ©fw; (ihm i ^umco^m 

W (1-4) £^T. (2 2 - 4 ) 62.3mg £#£ 0 

ty-NMJUDMSO-dg.SOOMHz) 5 1.30-1.80(8H,m), 1. 90-2.05(5H,m), 2.45-2.55(2H,m), 
5 2. 70-3. 00 (5H, in), 3. 20-3. 50 (3H, m), 3. 80-3. 96(3H,m), 4.05-4.40(lH,m), 7.07- 
7.13(7H,m), 7.20-7.25(2H,m), 7.56(lH,s), 8.48(2H,br), 10.14(lH,s) 
HPLC^B^ : 2 8. 8 4# 
FAB-MS: 526 (M+H) 




^l»J2 2(r|B«fe©^h|WI^CLT. 3-7x^v-i-yn/V-;i/ (2 2- 
1 ) CD^U{;TU|g©4-7xd;l/- 1 -7°$ ;-)V%m^T:. ±Mit^ 43. 8mg £ 

15 1 H-NMR(DMS0-d 6 ,300MHz) 5 1.40-1. 95(1 lH.m), 1. 98-2. 13(3H,m), 2.45-2.55(2H, m), 
2.80-3.05(5H,m), 3. 20-3. 50(4H,m). 3. 85-4. 00(3H,m), 4. 20-4. 45(lH,m). 7.10- 
7.28(9H,m), 7.61(lH,s), 8.56(2H,br), 10.22(lH,s) 

HPLC^f#B#^ : 3 0. 0 6# 
FAB-MS: 540 (M+H) 
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MM 2 4 




N TFA 



^fe0»J7Kia«©*H# (7-3) %iP2K^fi?UT^P>tl«iiai*;l/7K>'Sfc49..6mg, 
4 -$/^^;l/7^ J ¥ U 27. lmg fcitftTU 2ml ©^£#nM?ft LTl^S > 
5 d 6 ifrflg©- □ ^ >M9 D U K • 83. 6mg *l!QZ.tz& 45 #R5in&aK!t U 

Htw. HJSffil ldlBitfW^ (1-2) 46.5mg fcfti*.. 3.5B#IfflllP«i51«£Lfc. £ 



J^£^T»&iUfc8L BjS^T-bh-hy^/^K^twjg^U HPLC (3an0#7 

*-CH 3 CN-TFA (IJ:UI»MUT, ±fE4b^47.3mg(38%)£f#*L 0 
, H-NMR(DMSO-d 6 ,300MHz) 51.30-1.45(2H,m), 1.55-1. 70 (2H,m), 1.95-2. 10(2H,m), 
10 2.83(2H,t,J=7.3Hz), 3. 10(2H.t, J=7.6Hz), 3. 30-3. 75(4H,m), 4. 23(2H, t, J=7.5Hz), 
6.83(lH,d,J=6.8Hz), 7.02-7. 25 (9H, in), 7.55-7.65(lH,m), 7.67(lH,s), 
8.36(lH,d,J=7.7Hz), 8.83(lH,d, J=4.4Hz), 9. 15(lH,s) r 10.73(lH,s) 
HPLC ftftftH : 29.21^ 
FAB-MS: 506 (M+H) 

15 
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*»^©sMswb^aio» mMM^y (gh) (Dm&*imis j £&frm<Dm%.i&. 

5 Smith R. G. h, Science, 260, 1640(1993)Sa«UO;&&£##K UTfrofc. 

W*>, 7m&m&Wistax/S 1 [7yhfrbm&Ltz-Fmfc*. HBSS(-)"C 3 Mffiftbtz 
'ik. lm»i:^^io!:ll^lfflt]]l/: s S^fc 15ml ftj&iifcW 

K^UHA 10ml HBSS(-)T* 3 HlffifrL/c. 1 f0&/c U 0. 1ml ©jgffSjfc 

feiP*., 37°C water bath VMmffifc* fflfe Ltz. 5 fc^y -r -f >^£fr 

10 I \ ftWfflfa t&Z£Vm20 ftfr h 30 ftWm, b tz. m§L. 1200rpm T* 2 f> 3 
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96 7 V - h £ 1 x 1 0 4 IHJM/ 100^ 1 /we 1 1 -C*fflfl& % Sf t 37°C , 5%C0 2 T'JgSl £ 
jg#lil§$&3 0& *g«±?!f£^T7y^<^£?&frnU 1 . 5 ETOig# U 7 -«T* 

RIA ^777-( 1JKBSA. 0. lXNaN 3 , 25mM EDTA / PBS(pH=7. 6) ) X'mR b t^UU 50 n 1 
£ 125 I@^bGH(^10,OOOcpm)50 / al £ 1 f 000 fg^rlR *7 it 3r ft 7 y hGHjflLjf 

(Biogenesis itSS) 50^1 £ RIA jB 96ft7l/- MCosterttJK^^ftin*., 4°CT- 
3 0H£{&2-yrfc. ProteinA^«W^^iPx., 20#P*5$Kf£, il;t>L±i!t£|5| 



10 



Y= AX / ( B + X ) + C 

7DMEM T\ TV** WLfOmmt 25mM HEPES/^fii&(pH7. 3) T'*> o fc. £ tzMmt 
DMS0 (IT lOOOf^jS^HS^LMb^Ml A 1 fc7yfe-fiRlml Kin AT 



20 SMSUfc. Co 1 1 agenase 400mg, DNase type I lmg, BSA lg £ 
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